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(57) ABSTRACT

A substrate support device formed of a metal and having a
high withstand voltage and a high thermal resistance is pro-
vided. A substrate support device according to the present
invention includes a plate section formed of a metal; a shaft
section connected to the plate section and formed of a metal;
a heating element provided in the plate section; and an insu-
lating film formed on a first surface of the plate section, the
first surface opposite to the shaft section, by ceramic thermal
spraying. The substrate support device may further include an
insulating film formed on a second surface of the plate section
which intersects the first surface of the plate section approxi-
mately perpendicularly.

16 Claims, 3 Drawing Sheets
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1
SUBSTRATE SUPPORT DEVICE

FIELD

The present invention relates to a substrate support device
usable for producing a semiconductor device, and specifically
to a metal substrate support device having a built-in heating
element.

BACKGROUND

In production of a semiconductor device, specifically in
processing steps of chemical vapor deposition (CVD), sur-
face reforming and the like, a substrate support device is
provided in a semiconductor production apparatus. In the
case where the substrate support device is used in the state of
being heated, a substrate support device having a built-in
heating element is provided in the semiconductor production
apparatus. Such a substrate support device has a structure in
which a plate formed of a metal or ceramic material is sup-
ported by a shaft. There are cases where a plasma electrode or
a heating element is provided in the plate and is connected to
a control device provided outside the semiconductor produc-
tion apparatus via a line provided in the shaft.

For a plate of such a substrate support device, bulk ceram-
ics such as aluminum nitride (AIN), aluminum oxide (Al,0;)
and the like are often used. However, in order to provide a
plasma electrode or a heating element in the substrate support
device, the inside of the plate needs to have a complicated
structure. It is difficult to process bulk ceramics into such a
complicated structure. By contrast, a metal plate allows a
complicated structure to be formed therein easily, and also at
lower cost than bulk ceramics. In the case where a metal plate
is used, a surface of the metal plate on which a substrate is to
be mounted needs to be covered with an insulating material,
and contamination of the substrate with metal caused by
contact needs to be reduced. For example, Japanese Laid-
Open Patent Publication No. 2007-184289 describes a metal
plate which is given an alumite treatment (an anodizing).

However, when a metal plate is anodized, the anodized film
has a thickness of about 50 to 75 um and a withstand voltage
ofabout 0.8 to 1 kV. It is difficult to realize a higher withstand
voltage. For producing a precision semiconductor device of,
for example, the 25 nm process or the like, the metal plate
needs to be covered with a material having a high thermal
resistance in order to prevent the metal from being contami-
nated.

The present invention for solving the above-described
problems has an object of providing a substrate support
device formed of a metal and having a high withstand voltage
and a high thermal resistance.

SUMMARY

An embodiment of the present invention provides a sub-
strate support device comprising a plate section formed of a
metal; a shaft section connected to the plate section and
formed of a metal; a heating element provided in the plate
section; and an insulating film formed on a first surface of the
plate section, the first surface opposite to the shaft section, by
ceramic thermal spraying.

The substrate support device may further comprise an insu-
lating film formed on a second surface of the plate section
which intersects the first surface of the plate section approxi-
mately perpendicularly.

In the substrate support device, the second surface of the
plate section may have a portion having a curvature, having a
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value nearly equal to a thickness of the plate section, which is
curved outward toward a third surface of the plate section, the
third surface being connected to the shaft section.

In the substrate support device, the third surface may have
an insulting film formed thereon.

In the substrate support device, the first surface of the plate
section may have a recessed portion; and an edge between the
recessed portion and a peripheral non-recessed portion of the
first surface, and an edge between the first surface and the
second surface, may each have a curvature.

According to the present invention, a metal substrate sup-
port device having a high withstand voltage and a high ther-
mal resistance can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a substrate support device
100 according to an embodiment of the present invention;

FIG. 2 is a cross-sectional view of the substrate support
device 100 according to the embodiment of the present inven-
tion taken along line A-A' in FIG. 1; and

FIG. 3 is a cross-sectional view of a substrate support
device 200 according to an embodiment of the present inven-
tion taken along a line corresponding to line A-A' in FIG. 1.

DESCRIPTION OF EMBODIMENTS

Hereinafter, a substrate support device according to an
embodiment of the present invention will be described with
reference to the drawings. The following embodiment is
directed to an example of substrate support device according
to the present invention, and the substrate support device
according to the present invention is not limited to the fol-
lowing embodiment.

With a thickness of an anodized film, it is difficult to
provide a metal plate with a sufficiently high withstand volt-
age. Therefore, the present inventors made researches to find
a method for forming a ceramic film on a metal plate, which
can realize a higher withstand voltage. One method for form-
ing an insulating ceramic film on a metal plate is ceramic
thermal spraying. With this method, a high withstand voltage
can be realized but the resultant ceramic layer is cracked
under a high temperature condition and as a result, the plate is
corroded or arc discharge occurs between the plate and the
substrate. For this reason, it is difficult to improve the yield of
semiconductor devices. Accordingly, it is difficult to realize a
high withstand voltage and a high thermal resistance at the
same time by merely performing ceramic thermal spraying
with a low-fusing.

As aresult of conducting active studies on these problems,
the present inventors have found that by forming a thinnest
possible insulating film in the range in which a desired with-
stand voltage can be realized, a substrate support device
which is not cracked even under a high temperature condition
can be provided.

Embodiment 1

FIG. 1 is a perspective view of a substrate support device
100 according to an embodiment of the present invention.
FIG. 2 is a cross-sectional view of FIG. 1 taken along line
A-A' in FIG. 1. The substrate support device 100 in this
embodiment includes a plate section 110, a shaft section 150,
and a heating element 120 provided in the plate section 110.
A top surface of the plate section 110 has a recessed portion
113 for supporting a substrate. The shaft section 150 is con-
nected to a central part of a rear surface, of the plate section
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110, opposite to the top surface having the recessed portion
113. The shaft section 150 has a hollow structure 170. In the
hollow structure 170 of the shaft section 150, a line 160
connected to the heating element 160 and also to a control
device (not shown) outside the substrate support device 100 is
provided.

The substrate support device 100 includes an insulating
film 119 formed on the surface 113 of the plate section 110 for
supporting the substrate and also on a side surface of the plate
section 110. The top surface and the side surface of the plate
section 110 intersect each other approximately perpendicu-
larly, and the side surface of the plate section 110 has a portion
having a curvature which is curved outward toward a connec-
tion position on the rear surface of the plate section 110, at
which the plate section 110 is connected to the shaft section
150. In the plate section 110, an edge between the recessed
portion 113 and a peripheral non-recessed portion of the top
surface, and an edge between the top surface and the side
surface, are rounded off so as to curved outward with a cur-
vature.

The plate section 110 and the shaft section 150 in this
embodiment are formed of a metal. A metal to be used can be
selected from materials known as being usable for producing
substrate support devices. Usable metals include, for
example, aluminum, stainless steel, copper, nickel, titanium
and the like. The plate section 110 includes two components
110a and 1105. A groove is formed in either the component
110a or 1105, and the heating element 120 is located in the
groove. The components 110a and 1105 are joined together
by soldering or welding.

By forming the plate section 110 and the shaft section 150
of'a metal, a coolant flow path 190 shown in FIG. 2 may be
formed in the shaft section 150. The coolant flow path 190 is
a mechanism for allowing a gas such as air or the like or a
liquid such as oil, an aqueous solution of ethylene glycol or
the like to circulate to assist the shaft section 150 in adjusting
the temperature of a heater. Such a complicated structure
cannot be easily formed when the shaft section is formed of a
ceramic material, but can be formed in the shaft section 150
by soldering or welding since the shaft section 150 is formed
of a metal. This mechanism provides higher-level tempera-
ture adjustment means. In addition, the above-mentioned
rounding can be conducted easily when the plate section 110
is formed of a metal.

According to the present invention, the insulating film 119
is formed by ceramic thermal spraying. When ceramic ther-
mal spraying is used, it is possible to form the insulating film
119 to be thicker than an anodized film. However, when the
insulating film 119 is made thicker by ceramic thermal spray-
ing, the insulating film 119 is cracked under a high tempera-
ture condition. The insulating film 119 according to the
present invention is formed to be as thin as possible in the
range in which a desired withstand voltage can be realized.
Accordingly, the thickness of the insulating film 119 is set to
any value in accordance with a required withstand voltage.
The plate section 110, which is rounded as described above,
can suppress a stress from being concentrated on the edges of
the insulating film 119 so that the insulating film 119 is not
easily cracked even under a high temperature condition.

The insulating film 119 in this embodiment can be formed
of any known material which realizes a desired withstand
voltage and can be ceramic-thermal-sprayed. For example, as
the material of the insulating film 119, an oxide of at least one
of alkaline earth metals, rare-earth metals, Al, Ta and Si can
be selected. Specifically, aluminum oxide (Al,O;), magne-
sium oxide (MgO), yttrium oxide (Y,O;) and the like are
usable. According to the present invention, a combination of
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a metal and an insulating material which have a small differ-
ence in the coefficient of thermal expansion is used. When the
difference in the coefficient of thermal expansion is large
between the plate section 110 and the insulating film 119, the
insulating film 119 is easily cracked under a high temperature
condition. An example of combination of a metal and an
insulating material which have a small difference in the coef-
ficient of thermal expansion is a combination of aluminum
(Al) and aluminum oxide. When the plate section 110 is
formed of aluminum and the insulating film 119 is formed of
aluminum oxide, the insulating film 119 is not cracked easily.
In general, ceramics have properties weak against a tensile
stress. It is considered that when the plate section 110 is
formed of aluminum, which is thermally expandable, the
plate section 110 is expanded along the insulating plate 119
under a high temperature condition and thus the insulating
plate 119 is not cracked easily.

In this embodiment, it is preferable that the ceramic insu-
lating film 119 formed by ceramic thermal spraying has a
stoichiometric composition or a composition close thereto.
When being formed of a stoichiometric composition or a
composition close thereto, the insulating film 119 is not
cracked easily even under a high temperature condition.
When the amount of oxygen in the ceramic film is signifi-
cantly lower than that of the stoichiometric composition, the
insulating film 119 is easily cracked and thus the substrate
support device cannot exhibit a sufficiently high withstand
voltage. By contrast, when the amount of oxygen in the
ceramic film is significantly higher than that of the stoichio-
metric composition, the adhesiveness of the insulating film
119 to the plate section 110 is lowered, which is not prefer-
able.

For ceramic thermal spraying conducted to form the insu-
lating film 119 in this embodiment, oxygen gas or oxygen-
containing gas is used as plasma working gas. By using oxy-
gen gas or oxygen-containing gas as plasma working gas, the
composition of the insulating film 119 formed by ceramic
thermal spraying can be made closer to the stoichiometric
composition than the composition of a film formed by con-
ventional thermal spraying. Thus, a high electrical insulating
property and a high corrosion resistance can be realized at the
same time.

For forming the insulating film 119 in this embodiment, a
thermal-sprayed film having a larger thickness than the thick-
ness at which a desirable withstand voltage can be realized is
formed by ceramic thermal spraying. Then, the thermal-
sprayed film is processed with surface polishing to obtain the
desired thickness. In this embodiment, it is preferable that the
ceramic thermal spraying is performed in at least two direc-
tions, i.e., a direction toward the top surface of the plate
section 110 and a direction toward the side surface thereof. In
order to provide the surface of the plate section 110 with the
insulating property without fail to prevent the metal from
being contaminated, the insulating film 119 is formed on two
surfaces, i.e., the top surface and the side surface. As
described above, in this embodiment, the side surface of the
plate section 110 has a portion having a curvature which is
curved outward toward the connection position with the shaft
section 150 on the rear surface. Therefore, on the side surface
of'the plate section 110, the insulating film 119 is formed to be
gradually thinner toward the connection position with the
shaft section 150 on the rear surface, and thus the insulating
film 119 is not easily delaminated from the plate section 110.

In this embodiment, for the purpose of reducing stress
concentration, it is desirable that the curvature (R value) of
the portion of the side surface which is curved outward toward
the connection position with the shaft section 150 is large. In
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this embodiment, it is preferable that this curvature is nearly
equal to the thickness of the plate section 110. Owing to this,
the insulating film 110 can be formed to be gradually thinner
from the side surface of the plate section 110 toward the
connection position with the shaft section 150 on the rear
surface, by thermal spraying conducted from a position to the
side of the plate section 110.

The substrate support device 100 in this embodiment may
include a buffer layer, for alleviating the difference in the
withstand voltage, formed between the plate section 110 and
the insulating film 119. For the buffer layer in this embodi-
ment, magnesium oxide (MgO), for example, is usable.

Where the coefficient of thermal expansion of the plate
section 110 is o, the coefficient of thermal expansion of the
insulating film 119 is a., the working temperature during the
thermal spraying is T, the room temperature is T, the tem-
perature of the heater in use is T,, and the Young’s modulus of
the insulating film 119 is E, the thermal stress o generated in
the insulating film 119 is represented by the following expres-
sions in the case where the thickness of the plate section 100
is significantly larger than the thickness of the insulating film
119.

During cold working: o=(a,—a)-E«(To—T})

During hot working: o=(a,.—a,)-E-(Tp-T15)

During cold working, (T,-T,) has a positive value, and
because o >0, has a positive value and the insulating film
119 receives a compressive stress. However, when the sub-
strate support device 100 is used in the state of being heated at
a temperature exceeding the temperature of the plate section
110 used during the thermal spraying, o has a negative value
and the insulating film 119 receives a tensile stress, which
causes cracks. The generation of the tensile stress in such a
temperature range or the vicinity thereof can be suppressed
by, for example, setting the working temperature during the
thermal spraying to a range of 150° C. or higher and 200° C.
or lower.

As described above, a substrate support device according
to the present invention can be processed in a complicated
manner because the plate section and the shaft section are
formed of a metal, and is not easily cracked even under a high
temperature condition and thus can realize a high withstand
voltage because a thin insulating film is formed on the plate
section by ceramic thermal spraying.

Embodiment 2

FIG. 3 is a cross-sectional view of a substrate support
device 200 according to an embodiment of the present inven-
tion taken along a line corresponding to line A-A'in FIG. 1.
The substrate support device 200 in this embodiment com-
prises a plate section 210 including three components 210a,
21056 and 210c instead of the plate section 110. The heating
element 120 is provided in a groove formed in the component
210a or 210b. The component 2106 or 210c¢ has a groove
formed therein, which is used as a coolant flow path 290. A
top surface of the plate section 210 has a recessed portion 213
for supporting a substrate, and a shaft section 150 is con-
nected to a central part of a rear surface, of the plate section
210, opposite to the top surface having the recessed portion
213. The shaft section 150 is substantially the same as that
described in Embodiment 1 and therefore will not be
described in detail.

The substrate support device 200 includes an insulating
film 219 formed on the surface 213 of the plate section 210 for
supporting the substrate, on a side surface of the plate section
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210, and on the rear surface of the plate section 210 which is
connected to the shaft section 150. The top surface and the
side surface of the plate section 210, and the side surface and
the rear surface thereof, intersect each other approximately
perpendicularly. An edge between the top surface and the side
surface, and an edge between the side surface and the rear
surface, are rounded off so as to be curve outward with a
curvature. An edge between the recessed portion 213 and a
peripheral non-recessed portion of the top surface of the plate
section 210 is rounded off to be curved outward with a cur-
vature.

The plate section 210 and the shaft section 150 in this
embodiment are formed of a metal. Usable metals are
described in Embodiment 1 and will not be described in
detail. By forming the plate section 210 and the shaft section
150 of a metal, the components 210a, 2105 and 210c¢ can be
joined together by soldering or welding, and also the plate
section 210 and the shaft section 150 can be joined together
by soldering or welding.

The coolant flow path 290 is a mechanism for assisting the
adjustment of the temperature of a heater. As long as the
temperature of the heater can be efficiently adjusted, the
coolant flow path 290 may be located in the same manner as
the heating element 120, or spirally, in the plate section 210.
Such a complicated structure cannot be easily formed when
the plate section is formed of a ceramic material, but can be
formed in the plate section 210 since the plate section 210 is
formed of a metal. This mechanism provides higher-level
temperature adjustment means. In addition, the above-men-
tioned rounding can be conducted easily when the plate sec-
tion 210 is formed of a metal.

According to the present invention, the insulating film 219
is formed by ceramic thermal spraying. The insulating film
219 according to the present invention is formed to be as thin
as possible in the range in which a desired withstand voltage
can be realized. Accordingly, the thickness of the insulating
film 219 is set to any value in accordance with a required
withstand voltage. The plate section 210, which is rounded as
described above, can suppress a stress from being concen-
trated on the edges of the insulating film 219 so that the
insulating film 219 is not easily cracked even under a high
temperature condition.

The insulating film 219 in this embodiment can be formed
of'any material which realizes a desired withstand voltage and
can be ceramic-thermal-sprayed. Usable metals are described
in Embodiment 1 and will not be described in detail. As
described above, in this embodiment, it is preferable that the
ceramic insulating film 219 formed by ceramic thermal
spraying has a stoichiometric composition or a composition
close thereto. When being formed of a stoichiometric com-
position or a composition close thereto, the insulating film
219 is not cracked easily even under a high temperature
condition.

For ceramic thermal spraying conducted to form the insu-
lating film 219 in this embodiment, oxygen gas or oxygen-
containing gas is used as plasma working gas. By using oxy-
gen gas or oxygen-containing gas is used as plasma working
gas, the composition of the insulating film 219 formed by
ceramic thermal spraying can be made closer to the stoichio-
metric composition than the composition of a film formed by
conventional thermal spraying. Thus, a high electrical insu-
lating property and a high corrosion resistance can be realized
at the same time.

For forming the insulating film 219 in this embodiment, a
thermal-sprayed film having a larger thickness than the thick-
ness at which a desirable withstand voltage can be realized is
formed by ceramic thermal spraying. Then, the thermal-
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sprayed film is processed with surface polishing to obtain the
desired thickness. In this embodiment, it is preferable that the
ceramic thermal spraying is performed in three directions,
i.e., adirection toward the top surface of the plate section 210,
a direction toward the side surface thereof, and a direction
toward the rear surface thereof. The side surface of the plate
section 210 in this embodiment may be processed to have a
portion having a curvature which is curved outward toward
the connection position with the shaft section 150 on the rear
surface as described above in Embodiment 1, instead of hav-
ing the edge between the side surface and the rear surface. In
this case, the formation of the insulating film 219 on the rear
surface of the plate section 210 may be omitted to simplify the
production process.

The substrate support device 200 in this embodiment may
include a buffer layer, for alleviating the difference in the
withstand voltage, formed between the plate section 210 and
the insulating film 219. For the buffer layer in this embodi-
ment, magnesium oxide (MgO), for example, is usable.

As described above, a substrate support device according
to the present invention can be processed in a complicated
manner because the plate section and the shaft section are
formed of a metal, and is not easily cracked even under a high
temperature condition and thus can realize a high withstand
voltage because a thin insulating film is formed on the plate
section by ceramic thermal spraying.

Examples

Hereinafter, an example of the substrate support device 100
according to the present invention described above will be
shown and described in detail.

In this example, the plate section 110 was formed of alu-
minum, and the insulating film 119 was formed of aluminum
oxide. For producing the insulating film 119, ceramic thermal
spraying was performed to form a thermal-sprayed film hav-
ing a thickness of 250 pm to 300 pm, and then the thermal-
sprayed film was polished to have a thickness of 100 um to
150 um.

Samples of the substrate support device 100 thus produced
were heated at 120° C., 150° C., 200° C. and 250° C. for 5
hours in an oven to inspect whether the insulating film 119 of
each sample was cracked or not. In any of the samples, no
crack was generated. The investigation results are summa-
rized in Table 1.

TABLE 1

Thickness
(Hm)

Dielectric strength

Heated at 250° C. (2kV DC)

70.9
71.7
84.7
84.8
86.4
86.7
88.1
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TABLE 1-continued

Thickness
(nm)

Dielectric strength

Heated at 250° C. (2kV DC)

164.9
168.1
168.5
170.1
300.0

HOOOO
0000

By contrast, in the case where the post-polishing thickness
of the insulating film 119 was 300 pum or larger, cracks were
generated. In a dielectric strength test in which a DC voltage
(DC) of 2 kV was applied to the samples, the insulating film
119 was destroyed when the thickness thereof was less than
90 um. From these results, it has been found that the thickness
of the insulating film 119 is preferably 100 um or larger and
200 pum or less.

The invention claimed is:

1. A substrate support device, comprising:

a plate section formed of a metal;

a shaft section connected to the plate section and formed of
a metal;

a heating element provided in the plate section;

a first insulating film formed on a first surface of the plate
section, the first surface opposite to the shaft section, by
ceramic thermal spraying; and

a second insulating film formed on a second surface of the
plate section which intersects the first surface of the plate
section approximately perpendicularly, by ceramic ther-
mal spraying,

wherein:

the first surface of the plate section has a recessed portion;

an edge between the recessed portion and a peripheral
non-recessed portion of the first surface has a curvature
rounded off so as to be curved outward, and an edge
between the first surface and the second surface has a
curvature rounded off so as to be curved outward;

the first and second insulating films are insulating films as
thin as possible in a range to achieve a desired withstand
voltage;

the second surface of the plate section has a portion having
a curvature, and having a value nearly equal to a thick-
ness of the plate section, which is curved outward toward
athird surface of the plate section, the third surface being
connected to the shaft section;

the second insulating film is gradually thinner from the
second surface of the plate section toward a connection
position with the shaft section on the third surface; and

the first insulating film connects the second insulating film
on the edge between the first surface and the second
surface, a connection part of the first insulating film and
the second insulating film has a curvature rounded off so
as to be curved outward.

2. The substrate support device according to claim 1,
wherein the first and second insulating films are formed of a
material being ceramic-thermal-sprayed, the material of the
first and second insulating films is selected from an oxide of
at least one of alkaline earth metals, rare-earth metals, Al, Ta
and Si, a difference in the coefficient of thermal expansion
between the plate section and the first and second insulating
films is small.

3. The substrate support device according to claim 2,
wherein the material of the first and second insulating films is
selected from aluminum oxide (Al,0;), magnesium oxide
(MgO) and yttrium oxide (Y,Oj).
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4. The substrate support device according to claim 3,
wherein a material of the plate section is aluminum (Al) and
the material of the first and second insulating films is alumi-
num oxide.

5. The substrate support device according to claim 4,
wherein the thickness of the first and second insulating films
is 100 um or larger and 200 um or less.

6. The substrate support device according to claim 2,
wherein the first and second insulating films formed by
ceramic thermal spraying have a stoichiometric composition
or a composition close thereto.

7. The substrate support device according to claim 1, fur-
ther comprising a buffer layer formed between the plate sec-
tion and the first and second insulating films.

8. The substrate support device according to claim 7,
wherein the buffer layer is made of magnesium oxide (MgO).

9. A substrate support device, comprising:

a plate section formed of a metal;

a shaft section connected to the plate section and formed of
a metal;

a heating element provided in the plate section;

a first insulating film formed on a first surface of the plate
section, the first surface opposite to the shaft section, by
ceramic thermal spraying;

a second insulating film formed on a second surface of the
plate section which intersects the first surface of the plate
section approximately perpendicularly, by ceramic ther-
mal spraying; and

athird insulating film formed on a third surface of the plate
section by ceramic thermal spraying, the third surface
being connected to the shaft section,

wherein:

the first surface of the plate section has a recessed portion;

an edge between the recessed portion and a peripheral
non-recessed portion of the first surface has a curvature
rounded off so as to be curved outward, an edge between
the first surface and the second surface has a curvature
rounded off so as to be curved outward and an edge
between the second surface and the third surface has a
curvature rounded off so as to be curved outward;
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the first, second and third insulating films are insulating
films as thin as possible in a range to achieve a desired
withstand voltage,

the first insulating film connects the second insulating film

on the edge between the first surface and the second
surface a connection part of the first insulating film and
the second insulating film has a curvature rounded off so
as to be curved outward; and

the second insulating film connects the third insulating film

on the edge between the second surface and the third
surface, a connection part of the second insulating film
and the third insulating film has a curvature rounded off
so as to be curved outward.

10. The substrate support device according to claim 9,
wherein the first and second insulating films are formed of a
material being ceramic-thermal-sprayed, the material of the
first and second insulating films is selected from an oxide of
at least one of alkaline earth metals, rare-earth metals, Al, Ta
and Si, a difference in the coefficient of thermal expansion
between the plate section and the first and second insulating
films is small.

11. The substrate support device according to claim 10,
wherein the material of the first and second insulating films is
selected from aluminum oxide (Al,O;), magnesium oxide
(MgO) and yttrium oxide (Y,Oj).

12. The substrate support device according to claim 11,
wherein a material of the plate section is aluminum (Al) and
the material of the first and second insulating films is alumi-
num oxide.

13. The substrate support device according to claim 12,
wherein the thickness of the first and second insulating films
is 100 pum or larger and 200 um or less.

14. The substrate support device according to claim 10,
wherein the first and second insulating films formed by
ceramic thermal spraying have a stoichiometric composition
or a composition close thereto.

15. The substrate support device according to claim 9,
further comprising a buffer layer formed between the plate
section and the first and second insulating films.

16. The substrate support device according to claim 15,
wherein the buffer layer is made of magnesium oxide (MgO).

#* #* #* #* #*



